The injector linac consists of a 100-keV electron gun, a beam conforming stage, and two acceleration structures. The beam focalization is made by solenoids, and correcting coils are provided for steering. In this work we describe the commissioning of the electron gun and the optical lattice of the beam conforming stage. The first beam images are shown.
INTRODUCTION
The Instituto de Física da Universidade de São Paulo (IFUSP) is building a two-stage 38 MeV continuous wave racetrack microtron. Figure 1 shows an isometric view of the accelerator and the beam transport line [1] , where it can be seen that the beam is generated and pre-accelerated in a linear accelerator. The injector linac consists of a beam conforming stage, with chopper and buncher systems, and two acceleration structures [2] (the first one with variable β, and the second one divided into two parts with different β). There is a 3-mm diameter collimator at the entrance to the first acceleration structure.
The beam focalization is made by solenoids, and correcting coils are provided for steering. Figure 2 shows the injector stage in detail.
In this work we describe the commissioning of the 100 keV beam stage of the injector linac of the IFUSP microtron. 
RESULTS
The alignment tolerance for the injector system of the IFUSP microtron was statistically evaluated in a simulation procedure [3] as 0.23 mm, for a beam loss at the first accelerator structure collimator limited to 10 %. A 0.18-mm tolerance was achieved with our positioning devices [3] .
After installation of the cathode (specifications presented in table 1), internal pressure in the 100 keV beam stage stabilized between 1-2x10 -8 Torr [4], and we proceeded to energize the system. In a first step, the cathode was heated without HV, in order to clean up the system. Then we increased the cathode-anode voltage (with the cathode off), in order to condition the HV. After the HV was successfully conditioned up to 110 kV, we proceeded to produce beam. The beam tests were accomplished with a pulsed beam (1 μs pulses at 60 Hz), since the cooling systems for the collimator and Faraday Cup were not operational. In this configuration, the maximum current was 10 nA, with the cathode filament at 6 V (below the recommended 6.5 V), equivalent to a DC current of 0.15 mA. Internal pressure with the beam on was kept between 4-6x10 -8 Torr.
Beam position and shape were monitored by three view-screens located at modules 1, 4 and 6, as shown in figure 2 . Beam images were acquired by closed circuit TV cameras at each view-screen position. An image digitazing system was designed and installed for data acquisition [5] . A beam spot image from VS1 can be seen in figure 3. The beam spot observed at the 3 view-screens allowed for beam positioning, using the steerings, and focus optimization using the solenoids. The beam went through the whole section with the need of very small corrections with the steerings, attesting the good alignment procedure. After passing the beam through the whole conforming stage (modules 1-6), we proceeded to measure the beam emittance.
The emittance was measured as (2.32 ± 0.05) π·mm·mrad [6] .
CONCLUSIONS
We successfully commissioned the 100 keV beam stage of the IFUSP Microtron injector linac. Beam characteristics are compatible with the required specifications for the linac operation.
Commissioning of the RF distribution and control systems is under way, and should be finished in a couple of months. Then we will be able to start the operation of the chopper and buncher systems and the accelerating structures up to the booster entrance.
